The preparation of iridium and rhodium complexes with tricyclohexylphosphine (PCy3) is reported. Paramagnetic rhodium(II) complexes of the type RhX2(PCy3)2 with X=C1 or Br were prepared. The reaction between iridium salts with PCy3 in propanol-2 resulted in diamagnetic complexes with iridium halogenide ratio 1:2. The possible structures of these compounds are discussed. Com plexes of the type MCl(CO)(PCy3)2 with M=Rh or Ir and IrHCl2(CO)(PCy3)2 are described and characterized.
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Preparation o f tricyciohexylphosphine
The ligand was prepared as described by Issleib et al. [ 11] .
Rhodium and iridium salts
All the platinum metal halides were commercially available from Fa. Drijfhout.
Preparation o f the complexes RhX2(PCy3)2 with X=C1 or Br A solution of 1 mmole RhX3 . 3H20 in propanol-2 was added with stirring to a solution o f 5 m-mole PCy3 in 50 ml propanol-2 in an atmoshpere o f nitrogen at 25°C for 48 hr. The precipitate was filtered, washed with water and propanol-2 and dried in vacuum over P20 5.
The complexes IrX2(PCy3)2 were prepared on a similar way by reaction of an aqueous solution o f Na3lrX6, PCy3 and propanol-2 for 24 hr at 70°C.
Preparation o f the pyridine complex IrCl2(PCy3)2(py)
The pyridine adduct was prepared by addition o f an excess pyridine with stirring to a solution of IrCl2(PCy3)2 in chloroform under a nitrogen atmosphere. The mixture was stirred for 12 hr at room temperature. The yellow precipitate was filtered, washed with propanol-2 and dried in a high vacuum.
Preparation o f the complex IrCl(CO)(PCy3)2
Carbon monoxide was passed through a boiling solution of K3IrCl6 in diethleneglycol for 2hr with continuous stirring. After cooling to 70°C an ethanolic solution of 4 m-mole PCy3 was added. The black precipitate was extracted with a toluene-chloroform mixture, and yellow needles were formed on cooling the solution.
Preparation o f the complex RhCl(CO)(PCy3)2
After passing carbon monoxide through a boiling solution o f 2 m-mole RhCl3 . 3HaO in ethanol for 30 min an ethanolic solution of 4 m-mole PCy3 was added. The mixture was heated whilst stirring for about 15 min at 78°C. Recrystallization of the yellow precipitate was performed with chloroformmethanol mixture.
Preparation o f the complexes IrYCl2(CO)(PCy3)2 with Y =H or D
Hydrogen-or deuteriumchloride was bubbled through a suspension of IrCl(CO)(PCy3)2 in ether for 2 hr. The white precipitate was filtered, washed with ethanol and dried in vacuum.
The complex IrHCl2(CO)(PCy3)2. CHC13 was prepared by adding a concentrated solution of HC1 in water to a saturated solution of IrCl(CO)(PCy3)2 in chloroform.
The DC1 gas for preparation of the deuteriated complex was obtained as described by Lux [12].
Physical measurements
Magnetic susceptibilities were measured on a Gouy balance. A Perkin Elmer 257 spectrophotometer was used for obtaining spectral data in the range 4000-700 cm-1, using the potassium bromide pellet technique. For the range 700-200 cm-1 a Hitachi EPI-L was used with solid samples in cesiumiodide. The 70 eV mass spectra were recorded on a Varian-Atlas SM-1B double focussing instrument under low resolution conditions. The sample, after being introduced into the mass spectrometer by a direct insertion system was heated to 180°C. Rapid heating and scanning was necessary in order to minimize thermal decomposition for IrDCl2(CO)(PCya)2. Nuclear magnetic resonance spectra were determined with a Varian H A -100N M R spectrometer. The samples were prepared by dissolving them in deuterated chloroform.
R E SU L T S A N D D IS C U S S IO N
The new compounds dealt with in the present investigation are listed in Table 1 Table 2 . The magnetic susceptibility measurements pointed out that in the temperature range from 83-293°K the Curie-W eiss law is followed. For the chloride compound a W eiss temperature o f -39°K and for the bromide -24°K was found (Fig. 1 ). T he most important infrared absorption bands are given in Table 3 . IrH X2(PCy3)2, or formation o f a metal carbon bond by splitting o f a hydrogen  atom o f a cyclohexyl group. In the i.r. spectrum a v Ir-H at about 2000 cm-1 was Kang and H. B. Lee, Chem. Comm. 2, 734 (1971) . (Table 3) . We have found for these com plexes a decrease o f the v C = 0 stretching frequencies in comparison with the complexes with PPh3 as ligan d [18, 19] . This may be explained assuming the ligand PCy3 to be a better <r-donor and poorer 77-back acceptor. This results in an increase o f the basisity o f the metal [20] . The transition metals generally becom e more basic going down a group [20] . In agreement with this w e found a higher frequency for the v 0 = 0 stretching vibration in the rhodium complex than for the iridium complex.
M (III) salts with
T hese compounds show no bands attributable to v R h -H or
In contrast to the corresponding rhodium compounds the iridium complexes show diamagnetic behaviour, suggesting a low spin c/6-configuration. This may be explained either by the presence o f a hydride ion, resulting in the composition
min. The i.r. spectra show a very intense absorption band at about 1900 cm-1 due to a carbonyl stretching mode o f vibration
The complex IrHCl2(CO)(PCy3)2 was easily prepared by addition o f HC1 to a saturated solution o f IrCl(CO)(PCy3)2 in ether. Performing the reaction in chloro form as solvent, the solvated com plex IrHCl2(CO)(PCy3)2 . CHC13 was isolated. The deuteriated complex IrDCl2(CO)(PCy3)2 was prepared with DC1. In the mass spectra w e found the parent ion with the lowest fragment ion having m /e 851 which is in agreement with the formula 191IrD35Cl2(CO)(PCy3)2. The i.r. spectrum for the com plex IrHCl (CÓ)(PCy3)2 in the range 2 30 0 -2 0 0 0 cm -1 shows one band attributable to vC O stretching at 2015 cm -1 and one band at 2276 cm -1 assigned to v M -H . In the deuteriated com plex the expected frequency shift for a covalent iridium hydrogen bond was found ( v M -D at 1723 cm -1). The v C O remains unshifted in the deuteride, indicating no resonance interaction between the vibrational states o f metal-hydrogen and carbonyl stretching motions. This suggests that the hydrogen and carbonyl are cis to another [21] . The v Ir-H is so high that the hydrogen is probably trans to chlorine. One v Ir-C l has been found near 310 cm -1, indicating that one halide is trans to CO in the adduct. These observations point to the structure with the following figuration as m ost probable:
A similar structure around iridium(III) was also proposed for the com plex with triphenylphosphine as ligand [22] . The complex RhCl(CO)(PCy3)2 reacts with H X , but pure compounds with the formula RhHXCl(CO)(PCy3)2 could not be isolated. The reaction is very slow and after passing o f HX-gas for 8 hr under various conditions the end product always contains RhCl(CO)(PCy3)2 as indicated by the i.r. spectrum.
